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The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

listing of Claims: 

1 . (currently amended) An integrated semiconductor device comprising: 

a semiconductor substrate; 

a laser on the substrate having an active layer and a periodically spaced 
cuiTent-induced grating disposed near the active layer, wherein the periodically 
spaced current-induced grating modulates gain in the active layer in the direction 
of light propagation for providing periodic modulation of the gain of the active 
layer and periodic modulation of a differential refractive index between the 
different indices of the active layer and of the periodically spaced current-induced 
grating to determine a wavelength of a light emitted from a laser cavity formed 
from the length L of the active layer, wherein the light emitted is producing a 
single-mode output light signal at a data rate greater than 622 Mb/sec in isolator- 
free operation : and , whoroin tho grating hoa a coupling strength produot kL 
groator than 3, wh e re k is a coupling co e ffici e nt and L iG a l e ngth of th e las e r 
cavity 

an electrical contact over the periodically spaced current-induced grating 
for providing current to the grating to control the wavelength of the light emitted 
from the laser . 

2. (currently amended) The semiconductor device of Claim 1 wherein the grating 
comprises a strong complex-coupled grating having a coupling strength product 
kL greater than 3 r where jc is a coupling coefficient- 

3. (original) The semiconductor device of Claim 2 wherein the grating comprises a 
first semiconductor material overgrown with a second semiconductor material. 
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4. (original) The semiconductor device of Claim 1 wherein the active layer 
comprises a multiple quantum well structure, 

5. (original) The semiconductor device of Claim 4 wherein the multiple quantum 
well structure is AlInGaAs. 

6. (currently amended) The semiconductor device of Claim 1 wherein the electrical 
contact provides current to the grating at the data rate of at least »s about 2.5 
Gb/sec. 

7. (original) The semiconductor device of Claim 1 further comprising a modulator 
on the substrate for modulating the output light. 

8. (original) The semiconductor device of Claim 7 wherein the modulator comprises 
an electroabsorption modulator. 

9. (original) The semiconductor device of Claim 7 wherein the modulator comprises 
a Mach Zehnder modulator. 

10. (original) The semiconductor device of Claim 1 wherein the laser comprises a 
distributed feedback (DFB) laser. 

1 1 . (currently amended) A method for fabricating an integrated semiconductor 
device comprising: 

forming on a semiconductor substrate an active layer; and 
forming a periodically spaced current-induced grating above the active 
layer , wherein the periodically spaced c urrent-induced grating modulates gain in 
the active layer in the direction of light propagation for providing periodic 
modulation of the gain of the active layer and periodic m odulation of a 
differential refractive index between the different indices of the active layer and 
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of the periodically spaced current-induced grating to determine a wavelength of a 
light emitted from a laser cavity formed from the length L of the active laver. 
wherein the light emitted is to produoo a looor cavity emitting a single-mode 
output light signal at a data rate greater than 622 Mb/sec. in isolator-free 
operation ; an d , wher e in th e grating has a coupling otrongth product tfL gr e at e r 
than 3, wh e r e k i s a coupling coefficient and L is a l e ngth of tho l a a or cavity. 

forming an electrical contact over the periodically spaced current-induced 

prating for providing current to the grating to control the wavelength of the light emitted 

from the laser, 

1 2. (original) The method of Claim 1 1 wherein the output light has a wavelength of 
about 1.5 iim. 



13. (currently amended) The method of Claim 1 1 wherein the grating comprises a 
strong complex-coupled grating having a coupling strength produc t kL greater 
than 3. where k is a coupling coefficient . 



14. (original) The method of Claim 1 1 wherein the grating comprises a first 
semiconductor material overgrown with a second semiconductor material. 

15. (original) The method of Claim 1 1 wherein the active layer comprises a multiple 
quantum well structure. 

1 6. (original) The method of Claim 1 1 wherein the multiple quantum well structure 
is AilnGaAs. 

17. (original) The method of Claim 1 1 further comprising forming a modulator on 
the substrate for modulating the output light. 
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1 8. (original) The method of Claim 17 wherein the modulator comprises 
electroabsoxption modulator. 



(original) The method of Claim 17 wherein the modulator comprises a Mach 
Zehnder modulator. 



20. (currently amended) An optical communication device comprising: 

a semiconductor laser having an active layer and a periodically . ? pa <^ 
current-induced grating disposed near the active lave r. wherein the periodically 
. spaced current-induced grating modulates p ai n in the active layer in the djtg&tigfl 
of light propagation for providing periodic m o dulation nf th e gain oFthe *r.ti v * 
layer and periodic modulation of a differential reW tive index herweer, th~ 
different indices of the active layer a nd of the p eriod i cally snaced m.rr^t.inH,,^ 
gr ating to determine a wavelength of an ou t p u t light emitted from „ U^r 
formed from the lenrm L of the active laver. wlwein t he output light i« 
a single-mode output light signal at a data rate greater than 622 Mb/sec. ^herein 
th e grating hag a ootipling strength produot kL greater than 3, whoro ft ia - i i 
coupling co e fficient and L in a l e ngth of tho loacr cavity ; 

an electrical contact over the perio dically sp ace d current-induced eratinp 

for providing current to the pra ting to c o n t rol the wavelength of the outnnt li ght emitted 

from the laser: 

an optical fiber for receiving the output light; and 

optics for isolator-free coupling of the output light into the optical fiber. 

2 1 . (original) The device of Claim 20 wherein the output light has a wavelength of 
about 1.5 urn. 

22. (currently amended) The device of Claim 20 wherein the grating comprises a 
strong complex-coupled grating ha ving a coupling strength product kL greater 
than 3, where k is a counting en^ffi^nt 
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23. (original) The device of Claim 22 wherein the grating comprises a first 
semiconductor material overgrown with a second semiconductor material. 

24. (original) The device of Claim 20 wherein the active layer comprises a multiple 
quantum well structure. 

25. (original) The device of Claim 24 wherein the multiple quantum well structure is 
AlInGaAs. 

26. (currently amended) The device of Claim 20 wherein the electrical contact 
provides current to the grating at the data rate of at least is about 2.5 Gb/sec. 

27. (original) The device of Claim 20 further comprising a modulator integrated with 
the laser for modulating the output laser light before coupling into the optical 
fiber. 

28. (original) The device of Claim 27 wherein the modulator comprises an 
electroabsorption modulator. 

29. (original) The device of Claim 27 wherein the modulator comprises a Mach 
Zehnder modulator. 

30. (original) The device of Claim 20 wherein the laser comprises a distributed 
feedback (DFB) laser. 

3 1 . (original) The device of Claim 20 wherein the optics for isolator-free coupling 
comprise at least one lens disposed between the laser and the optical fiber. 
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32. (original) The device of Claim 31 wherein the optics for isolator-free coupling 
comprise at least two lenses disposed between the laser and the optical fiber, 
including a collimating lens and a coupling lens. 



33. (original) The device of Claim 3 1 wherein the at least one lens comprises a fiber 
lens at an end of the fiber for receiving the output light. 
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